The Electron-Beam-Induced Current (EBIC) of a Schottky barrier irradiated by an electron beam perpendicular to its surface, is calculated. The continuity equation is solved for Everhart and Hoff's generation function, which applies to the case of silicon. In the depleted zone, drift and diffusion of carriers are taken into account. Recombination of carriers is introduced in the neutral zone in terms of minority carrier life time, and at the metal-semiconductor interface in terms of the Shockley-Read recombination rate. It is shown how a simple formulation can be obtained in the two extreme situations of small and strong excitation. The influence of the carrier collection through an oxide layer at the metal-semiconductor interface is considered. The variation of the collection efficiency as a function of the electron beam energy is given for different values of the interface recombination coefficient and of the diffusion length of minority carriers. These results are compared to those obtained by applying Wu and Wittry's model to silicon. The present model allows a satisfactory interpretation of experimental data obtained on Al-p-Si Schottky contacts.
I. INTRODUCTION
The EBIC technique is often used as a means to characterize the electrical properties of multicrystal line silicon solar cells. A modelling of this electron-beam-induced current is necessary to determine the diffusion length of the carriers and the recombination properties at the metal-semiconductor interface. We propose here a modelling for small excitation level. With respect to the earlier model of Wu and Wittry we introduce additionnal aspects: analysis of carrier transport in the semiconductor charge region, recombination at the metalsemi conductor interface.
II. THE MODEL
A metal-p-Si Schottky contact is irradiated by an electron beam perpendicular to the metal surface. The band diagram of the system is drawn in fig. 1 , taking into account a thin oxide film at the metal-semiconductor interface. The Schottky contact is connected to a low input resistance current amplifier. As a consequence the external voltage equals zero and the voltage at the jonction is the diffusion voltage Everhart and Hoff [l] have given an expression of the linear density of electron-hole pairs generated by an electron beam in silicon which is proportionnal to : In the depleted zone, drift and diffusion of carriers are taken into account, with the hypothesis of a constant space charge density -qNa ( Na : doping of the semiconductor, q : electron charge). 
II,I
The EBIC collection efficiency is q = r, where I, is the collected current The materials are p-type boron-doped Polix at 1016 and FZ at 5x1015 cmm3. Oxidation was performed at 1000°C for 1 h in dry oxygen at 1 atm. in a sealed ampoule. Schottky contacts were deposited by aluminium thermal evaporation after removing the oxide with HF etching in all cases.
The values of the fits of the experimental curves ( fig. 3) t o a strong decrease o f t h e i n t e r f a c i a l recombination. This i s not t h e case f o r P o l i x sample and can be explained by the higher impurity content (0, C, ...) i n t h i s type o f mu1 t i c r y s t a l l i n e m a t e r i a l .
IV. DISCUSSION

IV.l Small excitation at the interface
W e w i l l discuss the v a l i d i t y o f our small e x c i t a t i o n hypothesis a t t h e interface, i n (3), (4), (5) .
We w i l l take t h e value 1/10 t o express the minimum i n e q u a l i t y i n these r e l a t i o n s . Table I 1 : Values o f e l e c t r o n beam current I a t EQ = 40 keV f o r which conditions (3), (4), (5) . For t h a t evaluation we estimated the c o l l e c t i o n area So from i t s diameter do = 15 pm, close t o t h e penetration depth. It should be mentionned t h a t t h e minimum current s a t i s f y i n g the above i n e q u a l i t i e s decreases as the beam voltage decreases. Thus, i n most experimental cases, the conditions f o r low e x c i t a t i o n a t t h e i n t e r f a c e are not r e a l i z e d although a good f i t o f the experiments was obtained i t should be useful and informative t o d e r i v e a model f o r l a r g e e x c i t a t i o n ( c f . 5 4 
.2).
A p a r t i c u l a r case a t low e x c i t a t i o n occurs when i n (6) :
decreases from
This r e l a t i o n i s s a t i s f i e d f o r 0 < C < 2~1 0 -~ cm4s-l . The recombination mechanism i s c o n t r o l l e d a t t h e i n t e r f a c e mainly by the ejectrons, and we can introduce an i n t e r f a c i a A model 1 ing of the el ectron-beam-induced current at a metal -p-Si Schottky contact has been developed in the case of small excitation level. There is a satisfactory agreement between experimental and theoretical data. The approximations used do not seem to be critical to describe the system. The link between small and large excitation has been established for the recombination rate at the interface, for which different expressions have been proposed. From these expressions recombination properties of the interface have been expressed in terms of the recombination coefficient C or of an interfacial recombination velocity. Further calculations using these expressions will a1 1 ow a detailed comparison between small and 1 arge excitation situations.
